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1. Introduction 67 
Due to the history of European food safety crises and livestock disease (such as the Bovine Spongiform 68 
Encephalopathy crisis, swine fever virus, and avian influenza), attributes such as origin, traceability, 69 
and/or processing practices have become consumers’ prime concerns when purchasing meat products 70 
(Verbeke, 2001; Verbeke and Ward, 2006). In order to address the food safety concerns, the European 71 
Union (EU) imposed a mandatory labeling system for beef (Regulation (EC) No 1760/2000 and 72 
1337/2013), swine, sheep, goats, and poultry (Regulation (EC) No 1337/2013) products. However, there 73 
is no mandatory labelling scheme for the so called “minor meats” (EC, 2014). These “minor meats” 74 
include meats such as hunted wild game meat (HWGM). As of recent, there have been efforts from 75 
European countries to implement voluntary labeling programs to track and certify wild game meat 76 
(Marescotti et al, 2019). 77 
In line with the regulations already introduced by its neighbors, Italian businesses in the wild 78 
game supply chain are also attempting to develop voluntary labelling programs for HWGM products 79 
(Demartini et al., 2018; Marescotti et al., 2019; Viganò et al., 2019). The development of a labeling 80 
program for HWGM products is expected to raise consumer awareness and knowledge about minor meat 81 
products. Moreover, the labeling program will empower consumers to make informed purchasing 82 
decisions and form expectations about meat quality (Bernués et al., 2003; Grunert, 2006; Henchion et 83 
al., 2014). However, the development of such a labeling program will not only require high investments 84 
but will also incur additional future marketing costs for the producers (Banterle and Stranieri, 2008; 85 
Demartini et al., 2017; Choi et al., 2019). Therefore, the implementation of a new labeling program 86 
should be preceded by an evaluation of consumer preferences and willingness-to-pay (WTP) for HWGM 87 
products (Grunert, 2005; Toma et al., 2012; Merlino et al., 2018). Once the consumers’ WTP are known, 88 
then retailers can accurately judge the feasibility of implementing this new labeling system.  89 
Prior research has shown that hunting can be considered a sustainable management tool for 90 
controlling wildlife populations (Arnett and Southwick, 2015). For instance, good hunting practices may 91 
provide a new source of income for local communities (Thogmartin, 2006; Gaviglio et al., 2017), reduce 92 
the impacts wild animals have on agriculture (Giacomelli et al., 2018), and offer an environmentally 93 
sustainable alternative to current meat products (Fiala et al., 2020). Despite these benefits, consumers 94 
still form negative views on hunting, hunters, and hunting practices (Ljung et al., 2012; Byrd et al., 2017; 95 
Demartini et al., 2018; Giacomelli and Gibbert, 2018; Marescotti et al., 2019). These negative views 96 
may cause consumers to think negatively about HWGM (and by proxy the labeling implementation). 97 
This opposition to HWGM labels will be especially strong amongst people with Animal Welfare (AW) 98 
concerns. Thus, there remains some uncertainty as to if consumers will purchase HWGM products. This 99 
study uses a discrete choice experiment (DCE) approach to (1) assess consumer preferences for various 100 
processed meat products (including hunted red deer meat bearing a HWGM label), and (2) explore 101 
whether consumers’ attitude towards AW influence food choice behavior.  102 
This study advances the existing literature in consumer food choice in several ways. First, to the 103 
best of our knowledge, despite the interest shown from the EU (see for instance EC, 2014), this is the 104 
first study exploring how consumers value a quality certification of HWGM. Second, the originality of 105 
this study also involves the product of interest. No previous consumer studies have compared consumers’ 106 
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behavior for meat products made with meat from three different animal species (red deer, bovine, and 107 
horse). Moreover, no previous food DCE studies analyzed consumer preferences for HWGM and other 108 
meat products using a segmentation approach based on consumer AW attitudes. Given the growing 109 
consumer interest in AW issues (Verbeke and Viaene, 2000), understanding its role in consumers 110 
evaluation of HWGM is a key aspect to predict its future market development. In this sense, the results 111 
from this study are relevant for policy makers and stakeholders involved in the HWGM supply chain as 112 
they can utilize the findings to design and develop successful marketing strategies and appropriate 113 
communication tools aimed at promoting this new market. 114 
The remainder of the article is organized as follows. First, we introduce a literature review focused 115 
on the influence of AW attitudes  on consumer’s choices. Second, we present the consumer survey design 116 
and the estimation procedure followed within the study. Thirdly, the results are described and discussed. 117 
Finally, an overview of the research and some conclusions are provided. 118 
 119 
2. The relevance of AW in consumer research 120 
In the last two decades, AW has become a key attribute that consumers consider when making their food 121 
choices (Verbeke and Viaene, 2000; Verbeke, 2009; Napolitano et al., 2010). This is evident in the 122 
growing demand of products produced in animal-friendly conditions; such as organic or grass-feed 123 
productions (Mayfield et al., 2007; Hölker et al., 2019). Recognizing this trend, the production sector 124 
and policy makers have established stricter private and public standards. For example, the production 125 
sector has adopted more rigorous standards for laying hens, broiler chickens, gestating sows, and farmed 126 
salmon (Verbeke and Viaene, 2000; Diggles et al., 2011; Vecchio and Annunziata, 2012; Ellingsen et 127 
al., 2015; Ortega and Wolf, 2018). Similarly, policy makers have developed various legislation in the 128 
EU, USA, and South America aiming to better protect livestock (Horgan and Gavinelli, 2006; Fraser, 129 
2008; Napolitano et al., 2010; Norwood and Lusk, 2011; Vargas-Bello-Pérez et al., 2017). However, 130 
these efforts have predominantly been focused on traditional livestock such as beef, pork, and chicken 131 
(Verbeke, 2009).  132 
 One potential explanation for the lack of welfare efforts is that the World Organization for Animal 133 
Health (OIE) definition and description of AW1 implies that meat from wild game can have the highest 134 
level of AW amongst meat products if harvested under strict and regulated hunting practices (Hoffman 135 
and Wiklund, 2006; Marescotti et al., 2019). For instance, wild game meat comes from animals that were 136 
born and live in wild conditions without any direct human contact. Furthermore, hunted wild animals are 137 
harvested in their natural habitat, thereby eliminating the process of transport and slaughter that cause 138 
stress and pain to livestock husbandry (Carlsson et al. 2007; Ramanzin et al., 2010; Cockram et al., 2011; 139 
Viganò et al., 2019). Despite this evidence, consumers hold quite controversial opinions about the AW 140 
of wild game meat. These opinions likely stem from the link between wild game meat with hunters and 141 
                                                          
1 The OIE defines AW as “the physical and mental state of an animal in relation to the conditions in which it lives 
and dies.” and states that “an animal experiences good welfare if the animal is healthy, comfortable, well 
nourished, safe, is not suffering from unpleasant states such as pain, fear and distress, and is able to express 
behaviors that are important for its physical and mental state” (OIE, 2004). 
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hunting practices (Demartini et al., 2018; Hölker et al., 2019; Marescotti et al., 2019). This link may 142 
induce consumers to associate HWGM products with low AW standards, leading to a reluctance from 143 
consumers to purchase HWGM.  144 
 Previous studies have assessed consumer preferences and demand for AW as an attribute of meat 145 
products using economic experiments such as experimental auctions (EA) and discrete choice experiment 146 
(DCE). These studies can be groups in two main categories: i) consumer preferences and WTP for meat 147 
products produced under different AW standards; and ii) consumer WTP for AW labeling programs. 148 
Taken together, the results from these studies indicate that (a) consumers are willing to pay a price 149 
premium for meat products bearing AW claims and labels, and b) the price premium depends on the 150 
consumer’s nationality and the animal species, product type, and the type of AW associated with the 151 
animal product. Table 1 summarizes the studies by product and methods2. 152 
 153 
Table 1. Summary of previous study analyzing consumers’ preferences and WTP for AW  154 
Authors Year Journal Product Method Country Key findings 
Lagerkvist et 
al. 
2006 
AgBioForum, 
9 (1): 51-58 
Pork DCE Sweden 
Consumers are willing to pay a 
premium price and accept potential 
food safety risk to improve AW 
Carlsson et 
al. 
2007 
European Review 
of Agricultural 
Economics, 
34 (3): 321-344 
Cattle and 
chicken 
DCE Sweden 
Consumers’ preferences and WTP 
for AW attributes related to 
transportation is species-specific 
Lusk et al. 2007 
Environmental & 
Resource 
Economics, 
36: 499-521 
Pork DCE USA 
Consumers are willing to pay a 
premium price for pork meat 
certified for AW. More altruistic 
consumers are willing to pay more 
than less altruistic individuals and 
free riders 
Liljenstolpe 
et al. 
2008 
Agribusiness, 
24 (1): 67-84 
Pork DCE Sweden 
WTP and preferences for AW 
attributes are heterogeneous among 
respondents and depend on the 
individuals’ interpretation and 
attitudes 
Pouta et al. 2010 
Food Quality and 
Preference, 21: 
539-546 
Chicken DCE Finland 
The probability of consumer choice 
increase emphasizing AW in 
production 
Gracia et al. 2011 
Agricultural 
Economics, 
Cured 
ham 
EA Spain 
Consumers are willing to pay a 
premium price between 19% and 
                                                          
2 The literature review has been carried out using the search engine Google Scholar and Scopus accessed from the 
Michigan State University and from the University of Milan during June-July 2019. The following keywords have 
been taken into consideration: Animal welfare; Animal welfare scale; Animal welfare attitudes; Choice 
experiment; Experimental auctions. Only papers published in English were taken into account. The only studies 
judged to be strictly relevant for the research goal were retained (n= 12; Table 1). 
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42: 669-677 23% for product carrying an AW 
label 
Bennet et al. 2012 
Animal Welfare, 
21 (1): 125-130 
Cattle, 
pork and 
chicken 
DCE UK 
Consumers are willing to pay a 
premium price of 16% for meat 
from animals with higher level of 
AW. Consumers’ WTP for AW 
attributes is species-specific 
Nocella et 
al. 
2012 
Psychology & 
Marketing, 
29 (11): 850-868 
Meat, 
dairy and 
eggs 
TPB and 
DCE 
France, 
Germany, 
Italy, Spain, 
UK 
74% of the sample preferred meat 
with a higher level of AW than 
conventional meat. Consumers were 
willing-to-pay a premium price 
from 0.30 €/kg to 0.89 €/kg for 
products with a higher level of AW 
Campbell 
and Doherty 
2013 
European Review 
of Agricultural 
Economics, 
40 (2): 287-312 
Chicken DCE UK 
60% of the sample were willing to 
pay a premium price (ranging from 
0 and over 2 GBP) for product with 
higher AW standards 
Van Loo et 
al. 
2014 
Food Policy, 
49 (1): 137-150 
Chicken DCE Belgium 
Consumers’ are willing to pay a 
premium price ranging from 26% to 
39% for products carrying an AW 
label 
Grunert et 
al. 
2018 
Meat Science, 
137: 123-129 
Pork DCE 
Germany 
and Poland 
WTP and preferences for AW 
attributes are heterogeneous among 
respondents and depend on the 
individual attitudes 
Ortega and 
Wolf 
2018 
Food Policy, 
74: 74-81 
Chicken 
and eggs 
EA USA 
Consumers WTP for an AW 
certification is species-specific and 
product-specific 
 155 
Falling in the first category (studies on consumer preferences and WTP for meat products 156 
produced under different AW standards), Carlsson et al. (2007) found that consumers WTP for AW 157 
attributes related to transportation of farm animals to slaughterhouses is species-specific and consumers 158 
are willing to pay a price premium for the use of mobile abattoirs for cattle. Liljenstolpe (2008) evaluated 159 
consumers WTP for an array of AW attributes related to housing and managerial practices (i.e. 160 
transportation, castration, housing system, type of feed, mixing pigs from different litters, stock density, 161 
supply of bedding straw) in pig breeding. Results showed that consumer preferences for AW attributes 162 
are heterogeneous among respondents and may be negative or positive depending on the individual’s 163 
interpretation of managerial practices and expected outcomes. For example, attributes that enhance the 164 
well-being of pigs have an impact on food safety and affect environmental concerns of consumers. In 165 
addition, Lagerkvist et al. (2006) evaluated Swedish consumers WTP for process attributes related to 166 
AW on pork meat (i.e. type of housing system and castration technique). Their findings suggest that 167 
consumers are willing to pay a premium price for pork meat that has been produced with higher AW 168 
conditions. Nevertheless, taste, quality, and sensory characteristics of food products still dominant AW 169 
concerns for consumers. Other authors have shown consumers will be willing to pay a higher premium 170 
for products that appear to have a higher level of AW. For example, Bennet et al. (2012) found that 171 
consumers are willing to pay a premium of 16% for meat produced from cattle, pigs, and chicken with 172 
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higher level of AW. Their results also show that consumers’ WTP for the attributes of AW is species-173 
specific (higher for cattle) and is positively correlated to their consumption of the different meats. Similar 174 
results are found by Pouta et al. (2010), Nocella et al. (2012) and Campbell and Doherty (2013).  175 
As for the second category (studies on consumer WTP for AW labeling programs), Van Loo et 176 
al. (2014) investigated Belgian consumers’ preferences and WTP for various sustainability claims on 177 
chicken meat including AW label. The results from this study indicate that consumers are willing to pay 178 
a premium price ranging from 26% to 39% for products carrying the AW label. Among the other 179 
sustainability claims, the AW label was the second most preferred after the free-range claim (87% of the 180 
consumers liked it). Similarly, Gracia et al. (2011) found that a hypothetical EU-certification scheme 181 
that guarantees superior AW standards increases Spanish consumers’ WTP for dry-cured ham between 182 
19% and 23%. Ortega and Wolf (2018) found that the premium price for an AW certification is species-183 
specific and product-specific (eggs $1.01/dozen, chicken 1.37/lb., ground pork $1.09/lb., and pork chops 184 
$1.30/lb). Lusk et al. (2007) found that on average consumers are willing to pay a premium price for 185 
pork meat certified for AW. In addition, more altruistic consumers are willing to pay more for pork meat 186 
certified for animal well-being compared to less altruistic individuals and free riders. 187 
The above discussed studies have focused on a range of domesticated livestock welfare concerns and 188 
ignored the HWGM sector. In addition, they assessed how consumers value specific AW attributes and 189 
labels on food products but overlooked how individuals’ attitudes towards AW issues influence choice 190 
behavior for HWGM. To the best of our knowledge, only two studies have focused on HWGM products. 191 
Marescotti et al. (2019) identified three consumer segments (pro-animals, disoriented, and HWGM 192 
eaters) and showed that consumers who are particularly concerned about AW are less likely to consume 193 
HWGM products. Similarly, Hölker et al. (2019) found two groups of consumers with polarized HWGM 194 
consumption patterns. The first group is represented by anthropocentric consumers, which think that 195 
humans are allowed to do what they want with animals and do not have to consider the welfare. On the 196 
other side, the abolitionist consumers constitute the second group and think that the use of animals for 197 
human purpose should be prohibited. However, neither of these two studies have specifically considered 198 
the impact of consumers’ attitudes towards AW on meat selection including HWGM. This study extends 199 
the existing literature in this area by studying how consumer attitudes towards AW affect their choice 200 
behavior for alternative meat products from different animal species such as red deer, bovine, and horse. 201 
It also explores whether a labeling program for HWGM affects consumers’ food choice behavior for 202 
meat alternatives. 203 
 204 
3. Consumer Survey Design 205 
The data was collected through an online survey implemented in Qualtrics® (a professional online access 206 
panel provider) and conducted in Italy. The survey was initially tested through a pilot-study on a sample 207 
of 20 respondents (Green & Gerard, 2009; Apostolidis & McLeay, 2016), which allowed us to test the 208 
appropriateness of the questions and survey flow. The final sample (168 consumers) included only 209 
respondents who have eaten meat in the last three months and are older than 18 years old. Moreover, 210 
respondents were asked whether they had consumed wild game meat in the last year and whether they 211 
are willing to purchase a cold cuts obtained from red deer meat if would be available on the market. The 212 
survey instrument included: (1) choice experiment questions, (2) questions regarding consumers’ 213 
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attitudes towards AW and (3) socio-demographic questions. The following three subparagraphs describe 214 
the experimental procedures followed to implement the DCE, the psychometrics scale used to measure 215 
consumer attitude towards AW, and the sociodemographic characteristics of the respondents.  216 
 217 
3.1 Discrete Choice Experiment 218 
The DCE questions were generated using a labelled design. Labelled designs increase the realism of the 219 
choice task or choice questions and reproduce shopping scenarios that reflect actual purchase situations 220 
(Hensher et al., 2015). In this questionnaire, participants were asked to choose between three alternatives 221 
of sliced pack bresaola (100 gr) made with meat from red deer, bovine, and horse. Bresaola is a traditional 222 
and well-known northern Italian processed meat product, obtained through a salting, drying, and aging 223 
production method (Perlasca, 1991; Regulation (EC) No 2081/92; Braghieri et al., 2009). It was chosen 224 
as a product of interest because of its high nutritional values (Paleari et al., 2003; Zhang et al., 2018) and 225 
the emerging consumer demand for ready-to-eat processed meat products (Salghetti et al., 1991; Salghetti 226 
et al., 1998; Paleari et al., 2003). Moreover, bresaola represents the most common and traditional way to 227 
process game meat (Paleari et al., 2003).  228 
While red deer bresaola represents a novel food product, bovine and horse bresaola are the most 229 
traditional and common bresaola products sold in Italian grocery stores (Paleari et al., 2003; Zhang et 230 
al., 2018). In line with the research objectives, the red deer bresaola was offered with and without a 231 
Certified Hunting Supply Chain (“Filiera di Caccia Certificata”) logo, which was developed for this 232 
study. Whereas, the bovine bresaola was offered with and without the EU “Protected Geographical 233 
Indication” (PGI) label as around 12,300 tons out of a total of 17,000 tons bresaola is sold with the PGI 234 
label. The inclusion of the PGI labelled bresaola in the choice experiment questions increased the realism 235 
of the product. Furthermore, the PGI label underlines the link that exists between the specific 236 
geographical region and the product, in which a particular quality, reputation, and other characteristics 237 
are attributed to products from their geographical origin. This concept of meat quality is also the basis of 238 
the proposed voluntary HVGM labeling. No labels were considered for the horse bresaola since this 239 
product does not have any certification of origin (neither Italian nor European) in the Italian market.  240 
In the choice experiment questions, the bresaola products were offered at different price levels, 241 
which were selected to reflect the market price of the selected meat products. As for the bovine and horse 242 
bresaola, they were selected based on the current prices gathered in Italian supermarket. As for the red 243 
deer bresaola, the prices were identified based on information from focus groups, market research, and 244 
consultation with experts in the field (butchers and restaurateurs – Gaviglio et al., 2018).  245 
Table 2 summarizes the products and attributes used in the experimental designs. Prior to the choice 246 
questions, respondents were faced with a set of information regarding the meaning of the PGI and 247 
Certified Hunting Supply Chain labels. In addition, due to the hypothetical nature of this study, a cheap 248 
talk script (Cummings and Taylor, 1999) was included in the survey preceding the hypothetical valuation 249 
questions to minimize potential bias.  250 
 251 
Table 2. Product attributes and levels for the choice experiment 252 
Attributes Level considered 
ASCsa Red deer Bovine Horse 
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Label 
HWGM label P.G.I. label 
None None None 
Price 
5.80 €/100 gr 3.99 €/100 gr 4.56 €/100 gr 
8.30 €/100 gr 6.49 €/100 gr 7.06 €/100 gr 
10.80 €/100 gr 8.99 €/100 gr 9.56 €/100 gr 
aASCs= Alternative Specific Constants 253 
 254 
A main effects orthogonal fractional design (Louviere et al., 2000) was used to generate the choice 255 
questions. Therefore, rather than present all the possible combinations a full factorial design would 256 
require, we were able to select a subset of representative choices. The DCE design was generated using 257 
Ngene (ChoiceMetrics, 2012). The design resulted in 36 choice tasks, instead of 243 (35) choice tasks 258 
when including every bresaola product with and without labels (i.e. five alternatives) at every 259 
combination of price level (i.e. three price levels). The 36 choice tasks were blocked into four sets of 260 
nine and each respondent was randomly assigned to undertake a panel of nine choice tasks. Each block 261 
of choice tasks was assessed by the same number of consumers. The ordering of the nine choice tasks 262 
was varied across respondents. Therefore, during the survey, the respondents were faced with nine choice 263 
questions, and for each choice question they were asked to select which one of the three bresaola 264 
alternatives (or none) options they prefer. A choice task example is illustrated in Figure 1. 265 
 266 
Figure 1. Example of a choice task 267 
 268 
Note: The question is translated from the Italian in “Which would you choose?”. The alternative “Bresaola di Cervo” is the 269 
red deer bresaola, the alternative “Bresaola di Bovino” is the bovine bresaola, the alternative “Bresaola di Cavallo” is the 270 
horse bresaola, while the alternative “Non acquisterei nessuno dei tre prodotti” is the “no-buy” option. 271 
 272 
3.2 Attitudes towards animal welfare scale (AAW) 273 
To detect the consumer attitudes towards AW, the survey included the validated psychometric scale 274 
introduced by the Kendall et al. (2006) and adopted by Mayfield et al. (2007), Van Wezemal et al. (2010), 275 
Cembalo et al. (2016), and Marescotti et al. (2019).  The scale is composed of eight items related to two 276 
main AW attitudinal constructs. The first construct is comprised of general ethical issues related to how 277 
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animal should be treated (“animal treatments”); the second construct focuses on the “utilitarianism”3, the 278 
interrelationships between man and the use of animals, and the obligations that humans have with respect 279 
to animals (“animal use”) (Mayfield et al., 2007; Mazas et al., 2013; Cembalo et al., 2016). For each 280 
item the respondents were asked to express their level of agreement on a 5-point scale, ranging from “1= 281 
strongly disagree” to “5= strongly agree” (Table 3). 282 
 283 
Table 3. Attitudes towards animal welfare scale (Kendall et al., 2006) 284 
Express how much you agree or disagree with the following statements: 
1 
It is important that the food I normally eat has been produced in a way that animals have not 
experienced pain 
2 
It is important that the food I normally eat has been produced in a way that animals’ rights 
have been respected 
3 In general humans have too little respect for the quality of life of animals 
4 Increased regulation of the treatment of animals in farming is needed 
5 Animal agriculture raises serious ethical questions about the treatment of animals 
6 As long as animals do not suffer pain, humans should be able to use them for any purpose (R) 
7 
It is acceptable to use animals to test consumer products such as soaps, cosmetics and 
household cleaners (R) 
8 Hunting animals for sport is an acceptable form of recreation (R) 
Note: The consumers’ agreement with the statement has been measured on a 5-point scale from 1 (“strongly disagree”) to 5 285 
(“strongly agree”). Statements marked with “R” are negative and were reversed for the final scores. 286 
 287 
3.3 Sociodemographic characteristics  288 
The last section of the survey included questions related to the sociodemographic characteristics of the 289 
respondents including gender, age, education, income, and region of residence. Table 4 shows the 290 
characteristics of our sample and compares it to the Italian population. Most of the respondents were 291 
male (51.19%) who were between ages of 36 and 55 (55.36%). For most of the respondents the highest 292 
level of education was high school (52.38%) or university (38.69%). Only a small part of the sample has 293 
a middle or elementary degree (8.34%). Concerning the financial status, a significant portion of the 294 
respondents (35.12%) declared an average household income between € 15,000 and € 29,999. Of the 295 
sample, 41.87 % were from the northern part of Italy, 36.31% were from the southern part of Italy, and 296 
22.62% live in the central part of Italy. Considering the national characteristics, the sample is slightly 297 
biased towards younger and better educated participants, which may be due to the fact that these people 298 
are more inclined to participate (Ballco and De Magistris, 2019) and to the use of the online survey 299 
method (Hudson et al., 2004). 300 
 301 
Table 4. Sociodemographic characteristics of the sample and of the Italian population (%) 302 
                                                          
3 Utilitarianism is based on the principle of equality between species. Utilitarianists accept that animal can be 
used for any purpose as long as their quality of life is guaranteed in accordance with AW principles (Singer, 
1989). 
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Constant  Italian population* 
(n= 168)  
Gender 
   Male 51.19 49.82 
   Female 48.81 50.18 
 Age 
   18-22 yrs 7.14 7.81 
   23-35 yrs 25.00 22.75 
   36-55 yrs 55.36 48.59 
   56-65 yrs 12.50 20.84 
Educational level completed 
   Elementary School 0.60 5.74 
   Middle School 7.74 31.95 
   High School 52.38 44.48 
   University and Postgraduate 38.69 17.83 
   Other 0.60 - 
Average household income   
   < € 15,000 13.10 n/a 
   € 15,000 - € 29,999 35.12 n/a 
   € 30,000 - € 44,999 28.57 n/a 
   € 45,000 - € 59,999 7.14 n/a 
   > € 60,000 16.07 n/a 
Geographical region of residence      
 
 
   Northeast Italy 23.21 19.05 
   Northwest Italy 17.86 26.22 
   Southern Italy and Islands 36.31 34.48 
   Central Italy 22.62 19.85 
*Source: Authors elaboration based on Italian National Institute of Statistics data (ISTAT, 2018) 303 
 304 
4. Data Analysis 305 
The data was analyzed in two steps. Step 1 conducted the analysis of the consumer attitudes towards AW 306 
through a Principal Component Analysis (PCA) and a Cluster Analysis (CA). PCA allowed us to reduce 307 
the number of variables of the AAW scale into a smaller set of uncorrelated principal component or 308 
factors. The CA was performed using the factors extracted from the PCA and allowed us to group 309 
consumers with similar attitudes towards animal welfare issues into a common segment. Step 2 involved 310 
the analysis of the DCE data by estimating a Latent Class Model using the results from the first step. 311 
More specifically, cluster membership information obtained from the CA were included as covariates in 312 
the choice models to investigate the impact of consumers’ attitudes towards animal welfare on 313 
consumers’ preferences for HVGM. Figure 2 shows a schematic representation of the two steps that were 314 
followed in the data analysis. 315 
 316 
Figure 2. Framework of the analysis 317 
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 319 
4.1 PCA and CA 320 
Before performing the PCA, we executed the Kaiser-Meyer-Olkin (KMO) test (Kaiser, 1974) and 321 
Bartlett’s test of sphericity to measure the correlations among the items and assess the suitability of the 322 
data for the factor analysis. 323 
The PCA was performed using the Varimax rotation extraction method and using factors with an 324 
eigenvalue greater than 1. It allowed us to define the underlying structure among the items of the AAW 325 
scale in order to reduce the number of variables into a smaller set of components (factors). To verify the 326 
consistency and the reliability of the PCA extracted factors, the Cronbach’s α test (Cronbach, 1951; 327 
Peterson, 1994) was performed. The factor scores obtained from the PCA were then used to perform the 328 
CA, which allowed us to identify the groups of consumers with similar attitudes towards AW issues. 329 
Following previous consumer studies (Wedel and Kamakura, 2000; Bacher et al., 2004; Van Loo et al., 330 
2014; Ballco et al., 2019), we used a two-step procedure. First, we determine the number of clusters by 331 
applying the hierarchical clustering procedure. Then, we determined the cluster membership of the 332 
respondents by using the non-hierarchical k-means analysis. The cluster membership information 333 
obtained from the CA were then included in the choice models. 334 
4.2 Choice Experiment 335 
Discrete choice experiments are consistent with the Random Utility Theory (RUT) (McFadden 1974). 336 
According to the RUT, individuals facing a set of different alternatives (characterized by certain 337 
attributes levels) are assumed to choose the alternative that provides the highest satisfaction or perceived 338 
utility (McFadden, 1974; Hanemann and Kanninen, 1999).  339 
The indirect utility function that individual n derives from selecting the alternative j in choice 340 
situation t can be described as follows: 341 
 342 
𝑈𝑛𝑗𝑡 = 𝑉𝑛𝑗𝑡 + 𝜀𝑛𝑗𝑡 (1) 343 
 344 
where Vnjt is the deterministic component of the utility (observed) and εnjt is the random error term 345 
(unobserved). In this study, the error term is assumed to be independently and identically distributed 346 
(IID) across individuals, time, alternatives, and follows a type-I extreme value distribution (Gumbel 347 
distribution). Whereas, 𝑉𝑛𝑗𝑡 is specified as follows:  348 
 349 
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𝑉𝑛𝑗𝑡 = 𝐴𝑆𝐶𝑗 + 𝛼𝑃𝑟𝑖𝑐𝑒 + 𝛽𝑃𝐺𝐼𝑃𝐺𝐼𝑛𝑗𝑡 + 𝛽HWGMHWGM𝑛𝑗𝑡 (2) 350 
 351 
where 𝐴𝑆𝐶𝑗 represent the alternative specific constants for bovine, horse, and red deer bresaola; 𝑃𝑟𝑖𝑐𝑒 is 352 
a continuous variable indicating the price levels for the various products; 𝑃𝐺𝐼 and HWGM represent the 353 
PGI and HWGM labels respectively.  354 
The choice data was estimated using a Latent Class Model (LCM). The LCM was chosen because 355 
it allows us to capture preference heterogeneity across different groups or classes of individuals (Train 356 
2009; Hensher et al., 2015). The underlying theory of the LCM posits that the βi vector of random 357 
parameters representing the consumer’s preferences are discretely distributed among individuals (Train, 358 
2009). Thus, we assume that the population consists of a finite number of S classes, each composed of 359 
consumers sharing common parameters βi within each class (Hensher et al., 2015; Boxall and 360 
Adamowicz, 2002). To determine the optimal number of classes we used the Bayesian Information 361 
Criterion (BIC), the minimum Akaike Information Criterion (AIC), and the modified Akaike Information 362 
Criterion (AIC3). We also explored whether additional segments provide any further economic 363 
information- with the overall aim of attaining segment parsimony.  364 
Formally, conditional on belonging to a given class s, in the LCM the probability Prn of an 365 
individual n choosing alternative j in a specific choice situation t from the T set of choice situations, can 366 
be expressed as follows:  367 
 368 
𝑃𝑟𝑛 (𝑛𝑗𝑡|𝑠) = ∏
exp (𝑉𝑛𝑗𝑡|𝑐)
∑ exp (𝑉𝑛𝑗𝑡|𝑐)
𝐽
𝑗=1
𝑇
𝑡=1   (3) 369 
 370 
where the elements in 𝑉𝑛𝑗𝑡|𝑐 are specified as in (2).  The no-buy alternative has been normalized to equal 371 
zero for identification purpose. The alternative-specific attributes (𝑃𝐺𝐼 and HWGM) have been effects 372 
coded with two levels: +1 when the label is present, -1 when the label is absent. Effect coding is an 373 
alternative to dummy coding. It allows us to eliminate any confounding effects between the estimated 374 
alternative-specific constants and the coinciding reference level of the attributes zero coded. Therefore, 375 
when applying effects coding the reference level is internalised in the β estimates. Furthermore, the sign 376 
and the magnitude of the estimated coefficients express deviations from the alternative-specific constants 377 
(Bech and Gyrd-Hansen, 2005; Molin and Timmersmans, 2010). 378 
5. Results 379 
5.1 Results from the PCA and CA 380 
Table 5 reports the descriptive statistics (mean and standard deviation) of the eight AAW scale items. 381 
 382 
Table 5. Consumers’ attitudes towards AW 383 
Statements Mean 
Standard 
Deviation 
1 
It is important that the food I normally eat has been produced in a way that animals 
have not experienced pain 
3.83 0.896 
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2 
It is important that the food I normally eat has been produced in a way that animals’ 
rights have been respected 
3.95 0.857 
3 In general humans have too little respect for the quality of life of animals 3.86 0.928 
4 Increased regulation of the treatment of animals in farming is needed 3.95 0.904 
5 Animal agriculture raises serious ethical questions about the treatment of animals 3.84 0.937 
6 
As long as animals do not suffer pain, humans should be able to use them for any 
purpose (R) 
2.99 1.064 
7 
It is acceptable to use animals to test consumer products such as soaps, cosmetics and 
household cleaners (R) 
3.55 1.213 
8 Hunting animals for sport is an acceptable form of recreation (R) 3.80 1.187 
Mean= 3.72; Standard Deviation= 0.998; Cronbach’s α= 0.851 
Note: The consumers’ agreement with the statement has been measured on a 5-point scale from 1 (“strongly disagree”) to 5 384 
(“strongly agree”). Statements marked with “R” are negative and were reversed for the final scores. 385 
 386 
Results indicate that on average, our respondents are highly concerned towards AW (mean value of the 387 
total items is 3.72 on a 5-point scale, with a standard deviation of 0.998). This is in line with previous 388 
studies reporting that consumers are generally concerned about AW issues (Bennet et al., 2002; Frewer 389 
et al., 2005; Mayfield et al., 2007; Verbeke, 2009; Napolitano et al., 2010; Toma et al., 2012; 390 
Vanhonacker and Verbeke, 2014; Marescotti et al., 2019). The Kaiser-Meyer-Olkin (KMO) was 0.835, 391 
which is above the threshold value of 0.6 (Kaiser, 1974). While, the Bartlett’s Test of Sphericity was 392 
highly significant (χ2 (28)= 639.4; p< 0.000). Taken together these results indicate that the AAW scale 393 
items are suitable for a PCA analysis. 394 
The factor loading reveal a two-dimensional factor structure with eigenvalue higher than 1, both 395 
accounting for 67.57% of the total variance. 396 
 Table 6 reports the rotated component matrix. High factor loading values indicates a greater level 397 
of correlation between the factor and the item. 398 
 399 
Table 6. Rotated component matrix 400 
AAW scale items AAW-Fact1 AAW-Fact2 
1 0.813 0.159 
2 0.840 0.232 
3 0.757 0.232 
4 0.795 0.218 
5 0.824 0.100 
6 -0.005 0.824 
7 0.319 0.769 
8 0.340 0.733 
% of variance explained 51.59 15.98 
 Cronbach’s α= 0.880 Cronbach’s α= 0.734 
Note: Rotation method= Varimax with Kaiser Normalization. 401 
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 402 
The internal consistency of each sub-scale was tested using Cronbach’s α test. Both sub-scales showed a 403 
high level of reliability (AAW-Fact1 Cronbach’s α= 0.880; AAW-Fact2 Cronbach’s α= 0.734). These 404 
results indicated that our instruments are valid instruments to capture attitudes towards AW related 405 
constructs. The first factor is the most influential as it explains the 51.59% of the total variance. The 406 
factor is comprised of five items associated with variables that reveal respondent’s concerns about the 407 
ethical treatments of animals. The second factor, accounting for 15.98% of the total variance, is 408 
comprised of three items related to a more utilitarian orientation related to the use of the animals. As 409 
such, the two factors are classified as (1) “towards animal rights” and (2) “towards animal utility”. The 410 
results are consistent with previous studies reporting that individual attitudes towards animal issues 411 
reflects two general coexistent dimensions (Paul and Podberscek, 2000; Kendal et al., 2006; Cembalo et 412 
al., 2016). These dimensions include an ethical dimension, devoted to AW issues and animal rights, and 413 
a utilitarian dimension, which agrees with the use of animals to produce benefits for humans. 414 
Figure 3 reports the results from the CA, which was performed using the two PCA factors.  415 
 416 
Figure 3. Final Cluster profiles and average scores 417 
 418 
 
Cluster 1 (n= 108) Cluster 2 (n= 60) 
“Animal Rights” “Animal Utilitarist” 
FAC1_AAW: Towards animal rights 0.598 -1.076 
FAC2_AAW: Towards animal utility -0.084 0.151 
Two clusters were identified. The first cluster comprises 64.29% (n= 108) of the sample. Consumers 419 
belonging to this segment expressed awareness about AW issues and revealed a more ethical behavior. 420 
As such, this cluster was termed as “Animal rights”. The second class, classified as “Animal utilitarist”, 421 
includes 35.71% of the respondents (n= 60). Unlike the first class, consumers in this class show a 422 
predominant utilitarian behavior with lower concerns towards AW issues. These results are in line with 423 
previous studies reporting that attitudes towards AW are heterogeneous. There is a widely accepted 424 
principle that animals should be treated humanely, and cruelty is unacceptable. However, there is also a 425 
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group of individuals who do not show empathy or sensitivity towards AW issues (Schröder and 426 
McEachen, 2004; Mazas et al., 2013; Heerwagen et al., 2015; Hölker et al., 2019). 427 
 428 
5.2 Results from the DCE  429 
The estimation of the LCM was based on 1,512 total observations (168 respondents, each responding to 430 
9 choice tasks) using a panel data structure. To identify the optimal number of classes, we performed a 431 
model specification search. The search included estimation of LCM with different number of classes (2, 432 
3, 4, 5). Each of these LCA models also included the results from the cluster analysis, namely a dummy 433 
variable (CAW) as covariate, which is equal to 1 if respondents belong to cluster 1 (Animal rights), and 434 
zero otherwise (Animal utilitarist). The lower the information criterion value (BIC, AIC, 2AIC), the 435 
better the model fit. Table 7 presents model fit results. 436 
 437 
Table 7. Models fit (n= 1512) 438 
Models Classes Log-likelihood AICa AIC3b BICc 
LCM 1 2 -1402.74 2833.47 2847.47 2907.97 
LCM 2 3 -1312.84 2669.67 2691.67 2786.74 
LCM 3 4 -1277.50 2615.00 2645.00 2774.64 
LCM 4 5 -1197.05 2470.10 2508.10 2672.31 
aAIC= Akaike Information Criterion bAIC3= Bozdogan Akaike Information Criterion cBIC= Bayesian Information Criterion 439 
 440 
Looking at the results it can be noted that the model fit improves as we increase the number of latent 441 
classes from two to five, thereby indicating that differences exist across the population. However, the 442 
model with five classes contain estimated class probabilities that are either smaller than 10% or 443 
statistically insignificant. Therefore, the model with four classes has been selected. Table 8 presents the 444 
LCM with four classes estimated parameters.  445 
 446 
Table 8. Parameter estimates for LCM with four classes (n= 1512) 447 
Parameters 
Latent Class Model (LCM) 
Class 1 Class 2 Class 3 Class 4 
“Cured Meat 
eaters” 
“Anti-hunting” “Hunted game meat 
lovers” 
“Price conscious” 
DEE 4.515***  
(6.52) 
2.360*  
(1.91) 
8.193***  
(9.10) 
19.567  
(0.18) 
BOV 5.394***  
(8.20) 
4.798*** 
 (7.81) 
7.317***  
(10.56) 
17.863 
 (0.17) 
HOR 3.663*** 
 (5.56) 
2.920***  
(4.53) 
5.352***  
(8.84) 
18.476 
 (0.17) 
Price -0.091***  
(2.67) 
-0.991*** 
 (8.50) 
-1.057***  
(9.32) 
-0.867***  
(8.01) 
Hun 0.482**  
(2.25) 
9.504  
(0.10) 
1.176***  
(2.73) 
0.545 
 (1.26) 
PGI 0.489***  0.606*  1.441***  -0.084 
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(2.58) (1.88) (3.81)  (0.15) 
     
Class probability 0.374 0.256 0.192 0.178 
THETA in class probability model   
Constant - -1.209**  
(2.37) 
-0.698  
(1.62) 
-0.427  
(0.93) 
CAW 
- 
1.137*  
(1.85) 
0.056 
 (0.09) 
-0.582  
(0.86) 
Note: Number if parenthesis are |t-test| ***,**,* Indicates statistical significance at the 1%, 5% and 10% level, 448 
respectively 449 
 450 
The LCM results report significant heterogeneity in consumers’ preferences across the four latent 451 
classes. The first latent class classified as “Cured meat Eaters”, is the largest class and accounts for 452 
37.4% of the sample. Cured meat Eaters have a statistically significant (1% critical level) slightly higher 453 
level of utility for the alternative bovine bresaola (5.394), followed by the red deer bresaola (4.515), and 454 
by the horse bresaola (3.663). The price coefficient related to this group of consumers (-0.091) shows 455 
the lowest value across all consumers’ class, meaning that increasing the price will have a lower impact 456 
on the utility of this class (1% critical level). The estimated HWGM label coefficient is statistically 457 
significant at 5% critical level and positive (0.482). Considering that the label variables are effects-coded, 458 
the sign and the magnitude of the coefficients express deviations from the alternative specific constants. 459 
This means that the utility of the purchase option of bovine bresaola increases by 0.482 if the product 460 
carries a HWGM label, while it decreases by -0.482 if there is not a HWGM label. This means that this 461 
group of consumers increase their level of utility when buying bovine bresaola with the HWGM label by 462 
5.394 + 0.482 = 4.997. Furthermore, the coefficient related to the effect of the presence of the PGI label 463 
is statistically significant at 1% critical level and has a value similar to the HWGM label coefficient 464 
(0.489) indicating that the individuals’ belonging to this group gain an increase in the utility when 465 
purchasing products carrying that label equal to 5.394 + 0.489 = 5.883. For consumers of this class, 466 
attitudes towards AW do not appear to be significant in explaining the segmentation, as demonstrated by 467 
the insignificance of the CAW coefficient. 468 
The second latent class included 25.6% of the sample and showed the lowest level of utility for 469 
the three product alternatives. Consumers belonging to this class connected the lowest utility coefficient 470 
to the product red deer bresaola (2.360), statistically significant at 10% critical level. The red deer 471 
bresaola was followed by the horse bresaola (2.920) and by the bovine bresaola (4.798), both significant 472 
at 1% critical level. Their estimated price coefficient (-0.991) is slightly lower than the other classes of 473 
consumers, meaning that are less sensitive to price changing (statistically significant at 1% critical level). 474 
In contrast to the first segment, the label HWGM coefficient is not statistically significant, indicating that 475 
the presence of the label on the red deer bresaola does not affect the consumer choice. On the other hand, 476 
the estimated coefficient related to the PGI label is statistically significant (1% critical level) and equal 477 
to 0.606. This means that the utility of the product bovine bresaola carrying a PGI label is thus equal to 478 
4.798 + 0.606 = 5.404. With reference to cluster membership (CAW) related to attitudes towards AW, 479 
consumers who are particularly concerned about AW are more likely to be in this class (10% critical 480 
level). Considering the results, this class has been defined “Anti-hunting”. 481 
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The third class of consumers, which includes 19.2% of the respondents, has a statistically 482 
significant (1% critical level) higher level of utility for the red deer bresaola alternative (8.193), followed 483 
by the bovine bresaola (7.317), and then by the horse bresaola (5.352). The price coefficient is the most 484 
negative across the classes (-1.057), indicating that this group of consumers is more affected to price 485 
changing (statistically significant at 1% critical level). In contrast to the first segment, the estimated 486 
coefficients for the effect of the presence of the HWGM label is statistically significant (1% critical level) 487 
and positive (1.176), indicating that the individuals’ belonging to this group gain an increase in the utility 488 
when purchasing products carrying that label  that is equal to 8.193 + 1.176 = 9.366. While the coefficient 489 
related to the effect of the presence of the PGI label is statistically significant (1%) and slightly higher 490 
than the coefficient related to the HWGM label (1.441). This means that this group of consumers increase 491 
their level of utility when buying bovine bresaola with the PGI label by 7.317 + 1.441 = 8.758. Attitudes 492 
towards AW in this case have no influences on the latent class segmentation as indicated by the 493 
insignificance of the CAW coefficient. Considering the magnitude of the coefficient related to the 494 
product red deer bresaola and to the HWGM label, we refer to this class as “Hunted game meat lovers”. 495 
The fourth and last latent class of consumers is the smallest class extracted by LCM and accounts 496 
for 17.8% of the respondents. It comprises individuals that have been classified as “Price conscious” 497 
since the only coefficient that significantly (1%) affects their utility is the price. As expected, this 498 
coefficient is negative, meaning that increasing the price will have a negative impact (-0.867) on the 499 
consumers’ utility. Also, for this class of consumers, the attitudes towards AW have no influence on the 500 
latent class segmentation.  501 
No significant differences in the socio-demographic characteristics of the four latent class have 502 
been identified. This means that profiling the latent class considering the socio-demographic 503 
characteristics does not provide any further explanation about the heterogeneity. 504 
 505 
6. Conclusions and final remarks 506 
Although in Italy HWGM is a widespread traditional product, a regulated Italian labeling scheme 507 
certificating the meat origin does not exist. However, since consumers have different perceptions towards 508 
hunting, a HWGM label may be controversially judged in terms of AW. It has been widely reported in 509 
the literature that consumers’ attitudes towards AW affect consumer meat choice behavior and WTP in 510 
a different way depending on the animal species and on the products. Therefore, the study of AW issues 511 
requires a targeted approach (Vanhonacker et al., 2007; Napolitano et al., 2010). 512 
In this study, we use a CE approach to investigate Italian consumers’ preferences for bresaola 513 
made with hunted red deer meat and bearing a HWGM label. We consider whether consumers’ attitudes 514 
towards AW affect their meat choice behavior.  515 
Through a LCM model, we identified four classes of consumers with heterogeneous preferences 516 
for cured meat products made with different animal species (red deer, bovine, horse) with different 517 
attributes levels. The first class was classified as “Cured meat eaters”, because it contains consumers 518 
who generally gain utility from the consumption of bresaola products and are less sensitive to price 519 
changing. The second class was called “Anti-hunting” because it contains consumers with a predominant 520 
ethical dimension that are particularly concerned about AW issues and animal rights, and that consider 521 
hunting unacceptable. Consumers of this class associate the lowest level of the utility to the alternative 522 
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red deer bresaola and the presence of the HWGM label does not provide any benefit to them. On the 523 
opposite end of the spectrum, the “Hunted game meat lovers” class consists of consumers who gain the 524 
highest level of utility from the red deer bresaola carrying the HWGM label. The fourth class, termed 525 
“Price conscious”, consisted of consumers that are strongly influenced by the attribute price and 526 
consumers who showed higher preferences for low priced products. These four classes showed the 527 
different way in which consumers evaluate bresaola products alternatives made with different animal 528 
species, with different price levels, and with/without certain labels. Generally, consumers of our sample 529 
gained a higher level of utility for products bearing the PGI label when compared to the HWGM label. 530 
This is probably due to the PGI label being a well-known certification scheme. On the other hand, 531 
preferences for the HWGM label were heterogeneous across the sample. Although the presence of the 532 
label HWGM does not provide any added value to consumers who are more concerned for animal rights 533 
and more price conscious, more than half of the sample (56.6%) gain a significant level of utility from 534 
choosing red deer bresaola carrying the label (from 0.482 to 1.176). This suggest that, despite the HWGM 535 
label not existing on the Italian market, the label has potential and it is appealing to consumers and it will 536 
likely be accepted by most of the Italian consumers. 537 
Our results are in line with other studies indicating that consumers have heterogeneous 538 
preferences for HWGM (Demartini et al., 2018; Marescotti et al., 2019; Hölker et al., 2019). Although 539 
this is the first DCE study that has considered hunted game meat and the effect of attitudes of AW on 540 
consumer choice. The classes used within our paper have similarity with the LCA study performed by 541 
Grunert et al. (2018). The main finding of this research is that the presence of the HWGM label does not 542 
affect negatively consumers more concerned for AW issues and animal rights. While, for the other 543 
consumers class, the presence of the label provides an added value that positively affect consumers’ 544 
choices and that is not correlated with the attitudes towards AW. 545 
Results from this study offers some important implications for the development of marketing 546 
strategies and appropriate communication tools able to provide competitive advantage to stakeholders in 547 
the supply chain. Considering the increasing consumer concern and public interest in AW issues and 548 
environmental impact of the food production, marketing strategies should highlight the positive 549 
peculiarity of the hunting production method. For instance, controlled hunting guarantees the highest 550 
level of animal welfare, it is a sustainable alternative to intensive livestock production (Marescotti et al., 551 
2019) and, further, it could represent a useful method to control and manage wildlife overpopulation, 552 
solving human-wildlife conflicts (Giacomelli et al., 2018; Massei et al., 2015; Dandi et al., 2011). Future 553 
policy interventions should involve the development of information campaigns aimed at increasing the 554 
consumer awareness about these aspects. 555 
The main limitation of the present research is connected to its hypothetical nature. Once the novel 556 
HWGM bresaola becomes available on the market, we would be able to develop a non-hypothetical 557 
experiment. Another limitation is the limited number of attributes considered. For further investigation, 558 
consumers preferences for HWGM could be interesting avenue if we included other product attributes 559 
such as origin, nutritional characteristics (e.g. fat content, ω3/ω6) or carbon footprint within the DCE. 560 
Future research might also consider if and how the way consumers perceive other food attributes such 561 
food safety and taste influence consumers’ preferences for HWGM.  562 
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Future research could test the robustness of the obtained results using other meat products or by 563 
replicating the study in other countries with different consumer behaviors and ideologies. In addition, 564 
future authors could investigate the impacts of the information consumers have about the production 565 
methods of their meat.  566 
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